The nature of mutants induced by ionising radiation in cultured hamster cells. III. Molecular characterization of HPRT-deficient mutants induced by gamma-rays or alpha-particles showing that the majority have deletions of all or part of the hprt gene.
DNA from 58 independent HPRT-deficient mutants of V79 hamster cells induced by ionising radiation was analysed by Southern blot hybridization to a full-length hamster hprt cDNA. About half of the gamma-ray-induced mutants (20/43) were apparently total gene deletions, because they lacked all functional hprt gene sequences hybridizing to the cDNA probe. Another 10 mutants showed various partial deletions and/or rearrangements of the hprt gene. The remaining 13 mutants showed no detectable change in comparison to the structure of the normal gene, which correlated well with previous characterization of these mutants indicating that most carry point mutations in the hprt gene. However, it is probable that some of these point mutations occurred spontaneously rather than being radiation-induced. A smaller number of alpha-particle induced mutants gave similar results: out of a total of 15 mutants, 6 appeared to be total gene deletions, 5 had partial deletions and/or rearrangements, and 4 had no detectable changes. Thus, 70% or more of radiation-induced HPRT-deficient mutants arise through large genetic changes, especially deletions of all or part of the hprt gene. This result is to be contrasted with data published previously by ourselves and others indicating that the majority of spontaneous and ethyl methanesulphonate-induced mutations of hprt and similar genes arise by point mutation.